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Background: Nasopharyngeal carcinoma (NPC) is an Epstein-Barr virus (EBV)-
related, highly chemo-radiosensitive malignancy. However, one-third of patients are
considered to be incurable because of metastatic or recurrence disease. Expression of
antigenic viral proteins by malignant cells constitutes a good target for immunothera-
peutic strategies. Although the majority of clinical data have been obtained in the set-
ting of EBV-related posttransplant lymphoproliferative disorders, this therapeutic
approach has been more recently applied to solid tumors.

Methods: We and others have implemented T-cell therapy programs for patients with
NPC failing conventional treatment. The feasibility of expanding EBV-targeted cyto-
toxic T lymphocytes (CTL) by stimulation with EBV-transformed lymphoblastoid cell
lines (LCLs) has been demonstrated, and clinical trials were conducted, based on
administration of 2 or more doses of EBV-CTLs (4-40 x 107/dose), supported by in
vivo rhIL-2 infusion and, in some cases, pre-treatment with lymphodepleting chemo or
immunotherapy.

Results: So far, more than 60 patients were treated in different centers for refractory/
relapsed advanced NPC, and about 20% objective responses, including some complete
responses, were observed, with no or limited adverse events. These results are encourag-
ing, although further improvements to the laboratory and clinical protocols are clearly
necessary to increase anti-cancer activity. One approach that our center has lately pur-
sued is to test the efficacy of CTL therapy in earlier stages of disease, in particular imme-
diately after first line chemotherapy for relapsed disease. The clinical results of this
attempt seem to improve overall survival as compared with conventional therapies,
and justify a prospective trial in this specific setting.

Conclusions: EBV-specific CTL therapy is safe and associated with clinical benefit in
patients with refractory or metastatic NPC. Sequential combination of CTL therapy
with other agents, such as checkpoint inhibitors, could yield optimal results.
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Background: Current standard-of-care immunotherapies target the interaction
between tumor and T cells. However, frequently there are insufficient numbers of
tumor-specific T cells present. Hence, these patients may benefit from adoptive cell
transfer (ACT) with melanoma-specific T cells. The general conditioning and mainte-
nance treatment for ACT consists of lymphodepleting chemotherapy with or without
total body irradiation, and post-transfusion high-dose IL-2. In our hospital we replaced
this rather toxic treatment scheme with low-dose interferon-alpha (IFNa).

Methods: Twenty-four patients with progressive metastatic melanoma received up to
three infusions with ex vivo expanded tumor infiltrating lymphocytes (TIL) every three
weeks, ranging between 1-10 x 108 T cells per infusion. One week before the first TIL
infusion patients started with daily subcutaneous IFNa injections. These injections
were continued for eleven weeks as a maintenance treatment. Total blood count was
measured before the start of IFNa, and before each TIL infusion. Furthermore, serum
and PBMC were collected at these time-points. Twelve weeks after the first TIL infusion
the patients received a radiological response evaluation.

Results: The combination of IFNa and ACT is safe and well tolerated. IFNa causes a
mild lymphopenia, neutropenia and leukopenia. Both responders and non-responders
show a decrease in these blood counts after one week of IFNa. Strikingly, persistence of
leukopenia and in particular neutropenia predicts the response to TIL therapy.
Furthermore, high leukocyte/lymphocyte and platelet/lymphocyte ratios are predictive
biomarkers for response to treatment. Clinical benefit was seen in 7 out of 24 (29%)
patients with stable disease for an average of 36 weeks. Although nineteen patients failed

extensive pre-treatment with BRAF/MEK inhibitor and/or anti-PD1 and/or anti-
CTLA4, five of them still displayed stabilization of disease (26.3%) after ACT.

Conclusions: The persistence of leukopenia induced by low-dose IFNa is a predictor of
response to TIL therapy. Furthermore, this treatment combination is a viable option
for heavily pre-treated metastatic melanoma patients.
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Background: Despite CAR-T cell therapy achieving remarkable results in the treatment
of lymphoma, treatment of solid tumor using CAR-T remains an enormous challenge.
It has been proposed that combinational immune-therapy may be a more efficacious
approach to solid tumors. In this study, we combined anti-MUC1 CAR-T cell with PD-
1 knockout (KO) T cells to treat advanced NSCLC. This represents the first attempt in
the treatment of human solid cancer using PD-1 (KO) technology.

Methods: Patients were recruited according to the criteria in NCT03525782. MUC1-
specific CARs were constructed using the SM3 scFv. Following lenti-MUC1 CAR retro-
viral transduction, efficiency of transgenic expression was assessed by flow cytometry.
PD-1 gene KO in the CAR positive T cells was achieved using the CRISPR-Cas9 system
and validated by sequencing. MUC1-CARþ/PD-1- KO engineered T cells at a dose of
2.5x106/KG were infused over 60 mins. Following treatment, patients’ general condi-
tion, levels of lymphocytes, IL-6, hs-CRP, PCT, CYFRA21, NSE(E), and SCC were
monitored at regular intervals. Changes in tumor size were examined by MRI scans.

Results: 8 patients (aged 36 to 84) diagnosed with NSCLC (IIIb to IV), were recruited
for this study. Data from 6 patients are included in this report. All patients had signifi-
cant symptom improvements in the first 2 weeks after infusion. Serum CYFRA 21
declined following infusion and subsequently increased 4 weeks after treatment.
Changes in tumor size varied between patients. In 2/6 patients, lung tumor size shrunk
significantly within 4 weeks after treatment (one reduced from 25x19x22mm to
14x10x26mm). The effect on metastasis was limited. No CRS was observed although
cytokine levels increased in 3/6 patients. No other adverse effects were recorded in all
patients.

Conclusions: Our data suggests that combined MUC1-CARþ/PD-1-KO therapy is
safe and well tolerated by all patients and importantly no CRS was indicated in all cases.
The efficacy of the combined therapy was case specific: some NSCLC patients
responded well, while no noticeable response observed in others. This marked individ-
ual patient response to treatment indicates that other unknown factors, confer more
sensitivity in a sub-set of patients.
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